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OPTICAL DISC APPARATUS 



TECHNICAL FIELD OF THE INVENTION 

The present invention relates to an optical disc apparatus for resuming reproduction 
of information recorded on an optical disc, and more particularly to an optical disc apparatus 
for obtaining reproduction time information to resume reproduction of compression audio 
information recorded on an optical disc based on the reproduction time information in the 
event that power supply is turned off and then tumed on while reproducing the compressed 
audio information recorded on the optical disc even though the address information of the 
compressed audio information has no reproduction time information. 

DESCRIPTION OF THE RELATED ART 

Up until now, there have been proposed a wide variety of optical disc apparatuses 
for reproducing information recorded on an optical disc. One typical example of the 
conventionally known optical disc apparatus is disclosed in, for example, Japanese Patent 
Laid-Open Publication No. 2002-230781 (see columns 0005 and 0006). The conventional 
optical disc apparatus herein disclosed comprises a storage unit for storing address 
information indicative of a reproduction position of an optical disc while reproducing data 
such as, for example, music data, image data, or the like, hereinlater simply referred to as 
"data", recorded on an optical disc, and is designed to start reproduction of data recorded on 
the optical disc from the reproduction position immediately prior to the time point when 
power supply was tumed off based on the address information stored in the storage unit 
after the conventional optical disc apparatus is rebooted in the event that the power supply is 
tumed off and then tumed on while reproducing the data recorded on the optical disc. The 
operation of starting reproduction of data recorded on the optical disc from the reproduction 
point immediately prior to the time point when the power supply was tumed off will be 
hereinlater simply referred to as the operation of "resuming reproduction". The 
conventional optical disc apparatus as previously mentioned is frequently used as an 
in-vehicle apparatus to be provided in an automotive vehicle and adapted to have a buttery 
supply power to the storage unit to have the information remained intact in the storage unit 
in the event that accessory power supply (ACC power supply) is tumed off. 

Compressed audio data represented by, for example, MP3 (MPEG-1 Audio 
Layer-3) emerged in recent years, may not include information on a reproduction time, 
hereinlater simply referred to as "reproduction time information", in its address information 
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of the optical disc. As described in the above, the conventional optical disc apparatus as 
previously mentioned, however, is simply designed to start reproduction of data recorded on 
the optical disc from the reproduction position immediately prior to the time point when 
power supply was turned off based on the address information stored in the storage unit 
5 after the conventional optical disc apparatus is rebooted in the event that the power supply is 
turned off and then turned on while reproducing the data recorded on the optical disc, 
resulting from the fact that the conventional optical disc apparatus can not extract the 
reproduction time information from the address information immediately prior to the time 
point when power supply was tumed off. This leads to the fact that the conventional 

10 optical disc apparatus encounters a drawback in that the conventional optical disc apparatus 
tends to obtain no reproduction time information and thus start reproduction of data 
recorded on the optical disc from the begirming. 

The present invention is made for the purpose of overcoming the above mentioned 
drawback, and it is therefore an object of the present invention to provide an optical disc 

15 apparatus which can obtain the reproduction time information after the power supply is 
restored even in the case that the power supply is tumed off while reproducing compression 
audio signal recorded on the optical disc having no reproduction time information in its 
address information. 

20 DISCLOSURE OF THE DWENTION 

In accordance a first aspect of the present invention, there is provided an optical 
disc apparatus, comprising; an optical unit for projecting a laser Ught to an optical disc and 
converting a reflection light reflected from the optical disc into an electrical signal; signal 
processing means for processing the electrical signal from the optical unit to have the 

25 electrical signal converted into reproduction information required for reproduction; 
parameter storage means for storing therein a parameter contained in the reproduction 
information from the signal processing means; and reproduction time computing means for 
computing a reproduction time based on the parameter stored in the parameter storage 
means. The reproduction information herein used is intended to mean data required for 

30 reproduction such as, for example, music data, image data, and the like. The parameter 
herein used is intended to mean information on address number, bit rate, monaural/stereo 
and the like. 

In accordance with the above construction, the optical disc apparatus according to 
the present invention can obtain reproduction time information after the power supply is 
35 restored even in the case that the power supply is tumed off while reproducing compression 
audio signal recorded on the optical disc having no reproduction time information in its 
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address information, resulting from the fact that the optical disc apparatus is operative to 
calculate a reproduction time based on the parameter contained in the reproduction 
information. 

In accordance with a second aspect of the present invention, the aforementioned 
5 optical disc apparatus may further comprise optical disc reproduction means for determining 
a reproduction start position based on the parameter stored in the parameter storage means. 

In accordance with the above construction, the optical disc apparatus according to 
the present invention can obtain reproduction time information and resume reproduction of 
the optical disc after the power supply is restored even in the case that the power supply is 
10 tumed off while reproducing compression audio signal recorded on the optical disc having 
no reproduction time information in its address information, resulting from the fact that the 
optical disc apparatus is operative to determine the reproduction start position based on the 
parameter contained in the reproduction information stored in the parameter storage means. 

In accordance with a third aspect of the present invention, the aforementioned 
15 optical disc apparatus may further comprise reproduction time displaying means for 
displaying the reproduction time based on information on the reproduction time computed 
by the reproduction time computing means. 

In accordance with the above construction, the optical disc apparatus according to 
the present invention can obtain reproduction time information and display the reproduction 
20 time after the power supply is restored even in the case that the power supply is tumed off 
while reproducing compression audio signal recorded on the optical disc having no 
reproduction time information in its address information, resulting from the fact that the 
optical disc apparatus is operative to calculate a reproduction time based on the parameter, 
such as, for example, information on address number, bit rate, and the like, contained in the 
25 reproduction information. 

In accordance with a foiuth aspect of the present invention, the aforementioned 
optical disc apparatus may be mounted on an automotive vehicle, and in which the 
reproduction time computing means may be operative to read out the parameter stored in the 
parameter storage means to calculate a reproduction time at the time point when an 
30 accessory power supply was tumed off and the optical disc reproduction means may be 
operative to determine a reproduction start position substantially at the time point when the 
accessory power supply was tumed off in the event that the accessory power supply was 
tumed off while reproducing said optical disc and then tumed on. 

In accordance with the above construction, the optical disc apparatus according to 
35 the present invention can reproduce and stop reproducing information recorded on the 
optical disc whenever the ignition key is operated and the accessory power supply is tumed 
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on and off, and calculate a reproduction time at the time point when the ignition key was 
tumed off and thus the accessory power supply was turned off before resuming reproduction 
of the information recorded on the optical disc in the case that the accessory power supply is 
restored. This leads to the fact that the optical disc apparatus according to the present 
5 invention thus constructed can obtain the reproduction time information after the accessory 
power supply is restored and resume reproduction of information even in the case that the 
accessory power supply is tumed off while reproducing compression audio signal recorded 
on the optical disc having no reproduction time information in its address information. 

In accordance with a fifth aspect of the present invention, the aforementioned 

10 optical disc apparatus may be operatively connected to an audio equipment operative to 
selectively assume a plurality of operation modes including an optical disc operation mode 
having the optical disc reproduced. In the aforementioned optical disc apparatus, the 
reproduction time computing means may be operative to read out the parameter stored in the 
parameter storage means to calculate a reproduction time at the time point when the audio 

15 equipment switches to an operation mode other than the optical disc operation mode from 
the optical disc operation mode and the optical disc reproduction means is operative to 
determine a reproduction start position substantially at the time point when the audio 
equipment switches to an operation mode other than the optical disc operation mode from 
the optical disc operation mode in the event that the audio equipment switches to an 

20 operation mode other than the optical disc operation mode from the optical disc operation 
mode while reproducing the optical disc and then switches to the optical disc operation 
mode. 

In accordance with the above construction, the optical disc apparatus according to 
the present invention thus constmcted, moimted on an automotive vehicle, can reproduce 

25 and stop reproducing information recorded on the optical disc in response to the operation 
mode selected by way of the operation panel, and calculate reproduction time information 
before resuming reproduction of the information recorded on the optical disc. This leads to 
the fact that the optical disc apparatus according to the present invention thus constructed 
can obtain the reproduction time information after the operation mode is changed from the 

30 optical disc operation mode to the other operation mode and resume reproduction of the 
optical disc from the reproduction position immediately prior to the time point when the 
optical disc operation mode changed to the other operation mode in the event that the optical 
disc operation mode changed to the other operation mode and then returned to the optical 
disc operation mode even while reproducing compression audio signal recorded on the 

35 optical disc having no reproduction time information in its address information. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The features and advantages of an optical disc apparatus according to the present 
invention will be more clearly understood from the following description taken in 
conjxmction with the accompanying drawings: 
5 FIG 1 is a block diagram showing a first embodiment of the optical disc apparatus 

according to the present invention; 

FIG 2 is a flow chart showing an operation of resuming reproduction performed by 
the optical disc apparatus shown in FIG 1; 

FIG 3 is a block diagram showing constituent elements forming part of a second 
10 embodiment of the optical disc apparatus according to the present invention; 

FIG 4 is a block diagram showing constituent elements forming part of a third 
embodiment of the optical disc apparatus according to the present invention; 

FIG 5 is a timing chart for explaining an operation of the optical disc apparatus 
shown in FIG 4; 

15 FIG 6 is a block diagram for showing constituent elements forming part of a fourth 

embodiment of the optical disc apparatus according to the present invention; and 

FIG 7 is a timing chart for explaining an operation of the optical disc apparatus 
shown in FIG 6. 

20 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The embodiments of the optical disc apparatus according to the present invention 
will be described hereinafter with reference to FIGS. 1 to 7 of the drawings, 
(first preferred embodiment) 

FIG 1 is a block diagram showing a construction of a first embodiment of the 

25 optical disc apparatus according to the present invention. Here» the optical disc apparatus 
100 shown in FIG 1 is intended to mean an apparatus for projecting a laser light to a pit 
formed on an optical disc 200 and detecting a reflection light reflected from the pit formed 
on the optical disc 200 to have the reflection light converted to an information signal to be 
reproduced therethrough. The optical disc 200 niay be constituted by, for example, a 

30 compact disc (hereinlater simply referred to as "CD"), a digital versatile disc (hereinlater 
simply referred to as "DVD"), and the like. It is assumed in the description about the 
present embodiment that the optical disc 200 is constituted by a CD for the purpose of 
simplicity but it is of course needless to mention that the optical disc 200 may be constituted 
by any other storage medium. 

35 As shown in FIG. 1, the optical disc apparatus 100 shown as an optical disc 

apparatus according to the present invention comprises a spindle motor 101 for driving the 
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optical disc 200 to have the optical disc 200 rotated, a spindle motor driving circuit 102 for 
controlling the spindle motor 101 to have the spindle motor 101 rotated at a predetermined 
number of rotations per second, and an optical unit 103 including a semiconductor laser 
source, not shown, for projecting a Ught beam to the optical disc 200 and a photoelectric 
5 conversion element, not shown, for receiving a reflection light reflected from the optical 
disc 200 to have the reflection light converted to an electric signal. 

The optical disc apparatus 100 further comprises a laser driving circuit 104 for 
controlling the optical unit 103 to have the optical unit 103 project the light beam at an 
arbitrary level, an objective lens 105 intervening between the optical unit 103 and the 

10 optical disc 200 to have the reflection light reflected from the optical disc 200 focused on 
the photoelectric conversion element forming part of the optical unit 103, an actuator unit 
106 for actuating the objective lens 105, and actuator control means 107 for controlling the 
actuator unit 106 to have the actuator unit 106 actuate the objective lens 105 between the 
optical unit 103 and the optical disc 200. Here, the actuator unit 106 is constituted by a 

15 focus actuator 106a for actuating the objective lens 105 to have an optical spot of the 
objective lens 105 moved along a focus direction parallel to an optical axis of the objective 
lens 105 and a tracking actuator 106b for actuating the objective lens 105 to have the optical 
spot of the objective lens 105 moved along a radial direction of a track of the optical disc 
200. 

20 The optical disc apparatus 100 further comprises an RF (radio frequency) circuit 

108 for producing an RF signal and an error signal such as, for example, a focus error signal, 
a tracking error signal, and the like, based on the electrical signal from the optical unit 103, 
a servo control circuit 109 for driving the spindle motor driving circuit 102 and the actuator 
control means 107 to have the spindle motor driving circuit 102 and the actuator control 

25 means 107 respectively controlled based on the error signal from the RF circuit 108, and a 
signal processing circuit 110 for converting the RF signal from the RF circuit 108 into 
reproduction information such as, for example, sound information, image information and 
the like. Here, the signal processing circuit 110 functions as signal processing means 
according to the present invention. 

30 The optical disc apparatus 100 further comprises a DRAM (dynamic random access 

memory) 111 for storing therein reproduction information and the like, a ROM (read only 
memory) 112 for storing therein a control program executable to control the whole 
operation of the optical disc apparatus 100, and a central processing unit, hereinlater simply 
referred to as "CPU" 1 13, for executing the control program stored in the ROM 112. Here, 

35 the DRAM 111 functions as parameter storage means according to the present invention, the 
ROM 112 and the CPU 113 collectively function as reproduction time computing means 
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and optical disc reproduction means according to the present invention to compute a 
reproduction time based on parameters stored in the DRAM 111 and determine a 
reproduction start position based on the parameters stored in the DRAM 111 after the 
optical disc apparatus 100 is rebooted. The parameters stored in the DRAM 111 include, 
5 for example, but not limited to, information on address number, bit rate, monaural/stereo 
and the like. Here, it is assumed that the optical disc apparatus 100 is electrically 
connected with an automobile battery, a household power supply, an internal power supply 
such as, for example, an internal buttery, or the like to have power uninterruptedly supplied 
at , not less than, a minimimi level to the DRAM 1 11, the ROM 1 12, the CPU 113, and the 

10 like, which constitute essential constituent elements to carry out a function of resuming 
reproduction, while the optical disc apparatus 100 assumes an operation stop state in which 
a main power supply to the optical disc apparatus 100 is turned off. While it has been 
described in the above that the parameter storage means is constituted by the DRAM 1 1 1 by 
way of example, it is needless to mention that the parameter storage means may be 

15 constituted by any other storage medium such as, for example, a SRAM (static random 
access memory), a flash memory, an FRAM (ferroelectric RAM), or the like. The flash 
memory may include an EEPROM (electrically erasable programmable ROM). It is 
preferable that the parameter storage means is constituted by a flash memory or an FRAM 
because of the fact that the parameter, the reproduction information, or the like remains 

20 imdeleted from the parameter storage means regardless of whether or not the optical disc 
apparatus 100 assumes the operation stop state in which the main power supply to the 
optical disc apparatus 100 is tumed off. 

The, the operation of resuming reproduction performed by the present embodiment 
of the optical disc apparatus 100 according to the present invention will be described 

25 hereinlater with reference to a flow chart shown in FIG. 2. 

In step SlOl, the CPU 113 is operated to execute the control program stored in the 
ROM 1 12 to control the optical disc 200 to have the optical disc 200 rotated. At this time, 
a reflection light reflected from the optical disc 200 is converted by the optical xmit 103 into 
an electric signal. The electric signal is then converted into reproduction information by 

30 the RF circuit 108 and the signal processing circuit 110. 

Step SlOl goes forward to step S102, in which the CPU 113 is operated to execute 
the control program stored in the ROM 112 to store parameters contained in the 
reproduction information in the DRAM 111. In addition, the CPU 113 is operated to 
execute the control program stored in the ROM 112 to update the parameters stored in the 

35 DRAM 111 whenever the parameters contained in the reproduction information have 
changed. 
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Step S102 goes forward to step S103, in which it is judged whether or not a power 
supply, not shown, to the optical disc apparatus 100 is turned off. When it is judged that a 
power supply is not turned off, step SI 03 goes back to step SI 02. This means that the 
process in step SI 02 is repeated until the power supply to the optical disc apparatus 100 is 
5 failed or turned off. When, on the other hand, it is judged that the power supply is turned 
off, step SI 03 goes forward to step SI 04, in which the optical disc apparatus 100 is turned 
on and rebooted. 

Step S104 goes forward to step S105, in which the CPU 113 is operated to execute 
the control program stored in the ROM 1 12 to read out parameters stored in the DRAM 111 
10 at the time point when the power supply was turned off. 

Step S105 goes forward to step S106, in which the CPU 113 is operated to execute 
the control program stored in the ROM 112 to calculate a reproduction time at the time 
point when the power supply was turned off based on the parameters thus read from the 
DRAM 1 1 1 in accordance with an expression shown as bellows. 
15 Monaural soimd: 

Reproduction Time (sec.) = {Address Number/Bit Rate (kbp/sec.)}/l 
Stereo sound: 

Reproduction Time (sec.) = {Address Number/Bit Rate (kbp/sec.)}/2 
The first expression is used for the optical disc of the monaural recording format, 
20 while the second expression is used for the optical disc of the stereo recording format. The 
CPU 113 is operated to execute the control program stored in the ROM 112 to produce a 
control signal to have a display unit, not shown, display the reproduction time thus 
calculated. 

Step SI 06 goes forward to step S107, in which the CPU 113 is operated to execute 
25 the control program stored in the ROM 112 to calculate a reproduction position at the time 
point when the power supply was turned off based on the parameters, such as, for example, 
parameters indicative of the address number, stored in the DRAM 111 and produce a control 
signal to have the reproduction of the reproduction information such as, for example, audio 
data and image data resumed. 
30 As will be seen from the foregoing description, it is to be understood that the 

present embodiment of the optical disc apparatus 100 can obtain the reproduction time 
information after the power supply is restored even in the case that the power supply is 
tumed off while reproducing compression audio signal recorded on the optical disc having 
no reproduction time information in its address information, resulting from the fact that the 
35 present embodiment of the optical disc apparatus 100 is operative to calculate the 
reproduction time based on the address number, the bit rate, and the like, contained in the 
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reproduction information, 
(second preferred embodiment) 

FIG. 3 is a block diagram showing a construction of constituent elements forming 
part of a second embodiment of the optical disc apparatus according to the present invention. 
5 The present embodiment of the optical disc apparatus is shown in FIG. 3 as comprising the 
first embodiment of the optical disc apparatus 100, not shown, and a reproduction time 
displaying circuit 300. The reproduction time displaying circuit 300 includes a liquid 
crystal display 302 and LCD Oiquid crystal display) driving circuit 301 for driving the 
liquid crystal display 302. 

10 As shown in FIG. 3, the first embodiment of the optical disc apparatus 100 is 

operatively connected to the reproduction time displaying circuit 300 to ensure that the LCD 
driving circuit 301 is operative to receive information from the CPU 113. This leads to the 
fact that the reproduction time information calculated by the CPU 113 is outputted to the 
LCD driving circuit 301. The LCD driving circuit 301 is operative to drive the liquid 

15 crystal display 302 to have the liquid crystal display 302 display the reproduction time 
based on the reproduction time information thus inputted from the CPU 113. 

As will be seen from the foregoing description, it is to be understood that the 
present embodiment of the optical disc apparatus can obtain the reproduction time 
information as weU as have the reproduction time displaying means (reproduction time 

20 displaying circuit) display the reproduction time after the power supply is restored even in 
the case that the power supply is turned off while reproducing compression audio signal 
recorded on the optical disc having no reproduction time information in its address 
information, resulting from the fact that the present embodiment of the optical disc 
apparatus is operative to calculate the reproduction time based on the address number, the 

25 bit rate, and the like, contained in the reproduction information, 
(third preferred embodiment) 

FIG 4 is a block diagram showing a construction of constituent elements forming 
part of a third embodiment of the optical disc apparatus according to the present invention. 
The present embodiment of the optical disc apparatus is mounted on an automotive vehicle, 

30 and comprising the first embodiment of the optical disc apparatus 100. As shown in FIG 4, 
in the present embodiment of the optical disc apparatus according to the present invention, 
the CPU 113 forming part of the first embodiment of the optical disc apparatus 100 is 
operative to input an ACC ON/OFF signal indicative that an ignition key of the automotive 
vehicle is turned on or off. As shown in FIG 5, the ACC ON/OFF signal designated by 

35 "ACC" remains at a high level while power is supplied from an accessory power supply 
(ACC power supply) and the present embodiment of the optical disc apparatus is capable of 
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reproducing information recorded on the optical disc. The ACC ON/OFF signal, on the 
other hand, remains at a low level while the accessory power supply is tumed off and the 
present embodiment of the optical disc apparatus is unable to reproduce information 
recorded on the optical disc. 
5 Here, it is assumed that the control program stored in the ROM 112 includes a 

control program executable to control the whole operation of the present embodiment of the 
optical disc apparatus in the case that the ACC ON/OFF signal changes from one of the low 
and high levels to the other as a result of the operation of the ignition key. 

The CPU 113 is designed to input the ACC ON/OFF signal. The CPU 113 
10 operated to carry out the following operation in accordance with the control program stored 
in the ROM 112. 

The CPU 113 is operated to have the optical disc apparatus reproduce the 
information recorded on the optical disc while the CPU 113 inputs the ACC ON/OFF signal 
at the high level. The CPU 113, on the other hand, is operated to control the optical disc 

15 apparatus to have the optical disc apparatus stop reproducing the information recorded on 
the optical disc when the CPU 113 inputs the ACC ON/OFF signal at the low level. This 
means that power fails to be supplied to constituent elements such as the spindle motor 101, 
the optical unit 103, and the like, other than the CPU 113, the ROM 112, and the DRAM 
111 in the case that the accessory power supply is tumed off and thus the ACC ON/OFF 

20 signal changes from the high level to the low level as a result of the fact that the ignition key 
is tumed off. The operation performed by the present embodiment of the optical disc 
apparatus when the power supply is tumed off is the same as the operation described about 
the first embodiment. 

When power is recovered from the accessory power supply and the ACC ON/OFF 

25 signal changes from the low level to the high level as a result of the fact that the ignition key 
is tumed on and power is restored to the constituent elements such as the spindle motor 101, 
the optical unit 103, and the like, to which power has failed to be supplied since the time 
point when the reproduction operation of the optical disc was stopped. Simultaneously, the 
CPU 113 is operated to read out the information stored in the DRAM 111 at the time point 

30 when the ACC ON/OFF signal changed from the high level to the low level to calculate 
reproduction time information, and have the reproduction of the optical disc started from a 
reproduction position at the time point when the accessory power supply has tumed off and 
the reproduction operation of the optical disc was stopped. Thus, the reproduction 
operation of the optical disc is resumed. 

35 The operation performed by the present embodiment of the opticed disc apparatus 

when the ignition key is operated will be described with reference to FIG. 5. 
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As shown in FIG. 5, power is supplied from the accessory power supply in states 
SI and S3. In the state SI, information recorded on the optical disc is reproduced and the 
ACC ON/OFF signal remains at the high level. At a time point when the reproduction 
time is Tl, the ignition key is turned off to have the accessory power supply tumed off, and 
5 the ACC ON/OFF signal changes from the high level to the low level as will be clearly seen 
from FIG. 5. This means that the optical disc apparatus changes from the state SI to the 
state S2 and the reproduction operation of the optical disc, was stopped at the time point 
when the reproduction time is Tl. The state S2 changes to the state S3 when the ignition 
key is tumed on to have the accessory power supply tumed on, and the ACC ON/OFF signal 

10 changes from the low level to the high level to have the reproduction of the optical disc 
started from the reproduction time Tl at the time point when the accessory power supply 
has tumed off and the reproduction operation of the optical disc was stopped. The 
operations performed by the CPU 113 when the state SI changes to the state S2 and the 
state S2 changes to the state S3 have been described in the above and thus will not be 

15 described. 

As will be seen from the foregoing description, it is to be understood that the 
present embodiment of the optical disc apparatus is operative to reproduce and stop 
reproducing information recorded on the optical disc whenever the ignition key is operated 
and the accessory power supply is tumed on and off, and calculate a reproduction time at the 

20 time point when the ignition key was tumed off and thus the accessory power supply was 
tumed off before resuming reproduction of the information recorded on the optical disc. 
This leads to the fact that the present embodiment of the optical disc apparatus can obtain 
the reproduction time information after the power supply is restored and resume 
reproduction of information even in the case that the power supply is tumed off while 

25 reproducing compression audio signal recorded on the optical disc having no reproductioa 
time information in its address information, 
(fourth preferred embodiment) 

FIG 6 is a block diagram showing a construction of constituent elements forming 
part of a fourth embodiment of the optical disc apparatus according to the present invention. 

30 The present embodiment of the optical disc apparatus according to the present invention is 
mounted on an automotive vehicle and operatively connected to an in-vehicle audio 
equipment 601 operative to selectively assume a plurality of operation modes including an 
optical disc operation mode having the optical disc reproduced. The present embodiment 
of the optical disc apparatus is adapted to resume reproduction of information recorded on 

35 the optical disc when the in-vehicle audio equipment 601 switches to the optical disc 
operation mode from an operation mode other than the optical disc operation mode. As 
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shown in FIG. 6, the in-vehicle audio equipment 601 comprises a CPU 602, a tuner imit 603 
shown as an example of an audio device, a selector unit 604, an amplifying unit 605, a 
speaker unit 606, and an operation panel 607 in addition to the first embodiment of the 
optical disc apparatus 100. It is herein assumed that the in-vehicle audio equipment 601 is 
5 operative to selectively assume a pluraUty of operation modes including an optical disc 
operation mode having the optical disc apparatus 100 reproduce information recorded on the 
optical disc, and a tuner operation mode having the tuner unit 603 reproduce information. 

The operation panel 607 is designed to have an operator select an operation mode. 
The CPU 602 is adapted to produce an operation mode signal indicative of the operation 

10 mode to be ouQ)utted to the CPU 113 forming part of the optical disc apparatus 100, the 
tuner unit 603, and the selector xmit 604, The CPU 113 fonning part of the optical disc 
apparatus 100 is operative to have the reproduction of the optical disc started in response to 
the operation mode signal indicative of the optical disc operation mode, hereinlater simply 
referred to as an "optical disc operation mode signal". The CPU 113 fonning part of the 

15 optical disc apparatus 100, on the other hand, is operative to have the reproduction of the 
optical disc stopped in response to the operation mode signal indicative of the tuner 
operation mode, hereinlater simply referred to as a "tuner operation mode signal". 

The selector unit 604 is operative to have the optical disc apparatus 100 supply an 
output signal to the amplifying unit 605 in response to the optical disc operation mode 

20 signal. The amplifying vinit 605 is operative to amplify the output signal from the selector 
unit 604. The speaker unit 606 is operative to convert the output signal thus amplified into 
a sound. The selector unit 604, on the other hand, is operative to have the tuner unit 603 
supply an output signal to the amplifying unit 605 in response to the tuner operation mode 
signal. The amplifying unit 605 is operative to amplify the output signal from the selector 

25 unit 604. 

As shown in FIG. 7, the operation mode signal remains at a high level in states SI 
and S3, in which the operation mode signal is indicative of the optical disc operation mode, 
while, on the other hand, the operation mode signal remains at a low level in a state S2, in 
which the operation mode signal is indicative of the tuner operation mode. Information 

30 recorded on the optical disc is reproduced until a time point when the reproduction time is 
Tl. At the time point when the reproduction time is Tl, the operation mode signal changes 
from the high level to the low level. This means that the optical disc apparatus changes 
from the state S 1 to a state S2 and the reproduction operation of the optical disc was stopped 
at the time point when the reproduction time is Tl. When the operation mode signal 

35 changes from the low level to the high level (when the state S2 changes to the state S3), the 
reproduction of the optical disc is resumed from the reproduction time Tl. In general, 
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power supply to the tuner unit 603 is turned off in the optical disc operation mode. On the 
other hand, power is uninterruptedly supplied to the CPU 113, the ROM 112, and the 
DRAM 111 while power supply to power consuming circuits such as, for example, driving 
circuits are turned off in the tuner operation mode as described in the above to have the 
optical disc stop rotating and the actuator stop operating. 

As will be seen from the foregoing description, it is to be understood that the 
present embodiment of the optical disc apparatus is mounted on an automotive vehicle and 
operative to reproduce and stop reproducing information recorded on the optical disc in 
response to the operation mode selected by way of the operation panel, and calculate 
reproduction time information before resuming reproduction of the information recorded on 
the optical disc. This leads to the fact that the present embodiment of the optical disc 
apparatus can obtain the reproduction time information after the operation mode is changed 
and resume reproduction of the optical disc from the reproduction position immediately 
prior to the time point when the optical disc operation mode changed to the tuner operation 
mode in the event that the optical disc operation mode changed to the tuner operation mode 
and then the tuner operation mode changed to the optical disc operation mode even in the 
case that the present embodiment of the optical disc apparatus is operative to reproduce 
compression audio signal recorded on the optical disc having no reproduction time 
information in its address information. 

INDUSTRIAL APPLICABILITY OF THE PRESENT INVENTION 

In view of the foregoing description, it is to be understood that the optical disc 
apparatus according to the present invention can attain an effect of obtaining the 
reproduction time information after the power supply is restored in the event that power 
supply is turned off while reproducing compression audio signal recorded on the optical disc 
having no reproduction time information in its address information, and is available for the 
optical disc apparatus and the like for resmning the reproduction of compression audio 
signal recorded on the optical disc based on the obtained reproduction time information. 
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